Abstract-Numerical
INTRODUCTION
The analysis of the electromagnetic (EM) field around a moving body has become an essential tool for the realization of future electromagnetic applications [1] - [3] . A new numerical technique by using FDTD method combined with Overset Grid Generation method considering Lorentz transformation is proposed. The preliminary version of this proposed technique for the case of the moving/rotating body considering the Doppler Effect is already presented in [4] , [5] .
The Overset Grid Generation method consists of a main mesh and a sub-mesh that overlapped each another [6] . The main mesh covers the entirety of the computational domain while the sub-mesh is used to model the moving body with high velocity value considering Lorentz transformation. Based on the central difference equation in FDTD method, the same space and time increment are required in each calculation [4] . Here, the time components that were changed by Lorentz transformation are fixed by using interpolation scheme in the Overset Grid Generation method. This allows a coherent point in time component with the FDTD method, which is an advantage of our proposed numerical technique. This paper discusses the transmission and reflection of EM field when the incident wave hits the uniformly moving dielectric body with high velocity value. The analysis is validated by comparing numerical and theoretical results. Good agreements between both results confirm the accuracy of the proposed technique. This will give important insights into the capability of the proposed numerical technique to solve the EM field problem with high speed moving boundaries. , and the space increment for the sub-mesh is 300
II. EM FIELD AROUND MOVING BODY
. λ is the wavelength of the incident wave. The meshes are terminated with Mur's absorbing boundary conditions [7] .
The time increment, t Δ is set to ) ( 10 0 . Fig. 2 (a), (b) and (c) , respectively. Here, the incident wave reflected and partly transmitted when it hits the stationary dielectric body. This shows that the reflected wave and transmitted wave are effected by the motion. Table 1 and Table 2 show the comparison of the numerical results with the theoretical results. The theoretical results are calculated based on the ratio of the amplitude for transmitted wave and reflected wave to the incident wave given by [7] ( ) ( )( ) 
where,
Amp is the amplitude of the transmitted wave, r Amp is the amplitude of the reflected wave and i Amp is the amplitude of the incident wave. In Table 1 and Table 2 , the numerical results show good agreements with the theoretical results. 
III. CONCLUSIONS
New numerical technique for the analysis of the EM field around the moving dielectric body with high velocity value has been developed. It can be shown the reflected wave and transmitted wave were effected by the motion. The numerical results are compared with the theoretical results and good agreements were obtained. The analysis attempts to validate that this technique would certainly be of great interest to many areas, for example, the future high speed mobile communication systems used in Intelligent Transportation System (ITS) and Remotely Piloted Aerial Systems (RPAS) or more commonly known as drones.
